I n conjugated linear molecules (H 2 CC n-1 CH 2 ) p-orbitals exhibit interesting shapes, depending on the number of carbon atoms in the main chain and the dihedral angle in the terminal CH 2 groups. Garner et al. systematically analyzed the relationship between the structure of such conjugated π-systems, [n]cumulenes, and helical frontier molecular orbitals (MOs) using Hückel theory and density functional theory calculations.
I n conjugated linear molecules (H 2 CC n-1 CH 2 ) p-orbitals exhibit interesting shapes, depending on the number of carbon atoms in the main chain and the dihedral angle in the terminal CH 2 groups. Garner et al. systematically analyzed the relationship between the structure of such conjugated π-systems, [n]cumulenes, and helical frontier molecular orbitals (MOs) using Hückel theory and density functional theory calculations. 1 The authors discussed similarities between helical orbitals of even [n]cumulenes (n = even number of double bonds and odd number of carbon atoms) and those of Möbius cyclopolyenes ( Figure 1 ). They proposed an intriguing classification of orbital nature by molecular symmetry using the Hückel method. Cumulenes with two degenerate helical molecular orbitals could be modified for use in spintronics, analysis, and enantioselective reactions.
First Reactions structure, the calculations start with the initial guess that initial orbitals are rectilinear, and the self-consistent-field calculations will converge to rectilinear orbitals again (Figure 2 ).
However, when the program recognizes it as a specific molecular symmetry, even if we use helically adapted initial orbitals, the final orbitals will also be helical. The mixing of left-handed and right-handed helical orbitals also provides nonhelical (rectilinear), doubly degenerate MOs in unitary transformation frameworks without any loss of density, which is correctly pointed out in all the papers cited herein. A one-handed helical frontier orbital extracted from twisted even [n]cumulenes (odd number of carbon atoms) would play an important role in enantioselective reactions and other functional phenomena. Garner et al. suggested that the concept of helical MOs could be extended to molecular design, which could be useful for enantioselective synthesis, for example, by attaching a donor and acceptor at the terminal groups of cumulene (Figure 2 ). We suggest using helical frontier MOs localized into the donor to create anisotropy along the molecular chain. As a way to separate the doubly degenerate helical MO levels into left-handed and right-handed, the substituent modification might be considered for the extraction of one of the two types of helices. In addition, we confirmed that the helical orbital coefficients decrease rapidly with chain length and localize into the central part when both the terminal groups are −CH 2 . Therefore, the conjugated "rings" are expected to produce fascinating helical orbitals designed for longer chains. For efficient and highly accurate large-ring calculations, our three-dimensional elongation method would be useful for the molecular design utilizing different substitutions and conformations. A one-handed helical frontier orbital extracted from twisted even [n]cumulenes (odd number of carbon atoms) would play an important role in enantioselective reactions and other functional phenomena.
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